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Application of rough-set theory апа fuzzy clustering analysis іп insect 


taxonomy 

DU Rui-Qing' 0 ZHANG Zheng-Tian' [] LIU Сиапо- лапе? 0 WU Еи-Ни 1. Department of Biology[] Nanyang 
Normal University] Nanyang[] Henan 473061[] China[] 2. Department of Computer Science] Nanyang Normal 
University[] Nanyang[] Henan 4730610] China] 

Abstract|] Based on 7 math-morphological featured] ММЕЅ[0 such аз form рагатее ] lobation[] sphericity 
etc. extracted from the images of 28 species of insects of the Нетіріега0 Lepidoptera and Coleoptera[] the 
application of rough-set theory and fuzzy clustering analysis in insect taxonomy was evaluated. Then[] based оп 
the data prepared with rough-set theory analysis[] fuzzy clustering analysis with 7 indexes or З indexes was made 
separately to assess their efficiency. The results showed that when used as indexes in taxonomy at the order 
Іеуе the MMFs were ranked in the following order according to their ппроцапсе hole number[] ѕрһегісіуП 
circularity] roundness] eccentricity Ж lobation[] shape-parameter[]. The classification correctness based 
оп rough-set theory is higher than that based on fuzzy clustering analysis[] and the correctness of fuzzy 
clustering analysis with 3 indexes based rough-set theory is also higher than that with 7 indexes. Evaluated by 
their application in insect їахопоту[] the rough-set theory 15 more efficient compared with statistical analysis 
method. The method of fuzzy clustering analysis with the index filtrated by rough-set theory has high 
application prospect in insect taxonomy . 
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Ж1 28Р ДУЛЕ ВИА (№ ARAF , 2003) 
Table 1 Seven math-morphological features (ММЕЅ) extracted from 28 insect species (adopted from Zhao et al., 2003) 








0000 0000 000 000 000 000 000 000 

Insect пате Ѕһаре-рагатеѓег Lobation Sphericity Сисшагіу Roundness Eccentricity Hole number 
0 O Palomena angulosa Motschulsky 1.3685 0.4080 0.4813 4.4155 1.4840 1.5470 1.00 
000 Erthesina fulld] Thunbergi 1.4587 0.3560 0.3292 5.3520 1.6450 1.7310 1.00 
0000 Derepteryx fuliginosa] Uhle 2.2014 0.2760 0.2210 4.0697 1.7350 1.9050 1.17 
ПООО Coreus potanini] Jakovlevi 2.2619 0.3370 0.2964 4.0173 1.5620 1.8230 1.07 
0000 Ectomocoris ато 5810 7.6470 0.1460 0.1320 2.4820 1.0360 1.6400 2.04 
0000 Agrotis ypsilon] ВоцештБег 3.3151 0.0890 0.1564 5.9004 0.3350 0.4310 10.12 
00 0 Helicoverpa armigerd] Hübner 4.6860 0.0850 0.1510 4.9090 0.3720 0.4410 26.17 
0000 0 Oederemia esox Draudt 2.9797 0.0760 0.1389 5.8736 0.3380 0.4090 1.84 
OOO Rhodin jinkowskii hattoriae Inoue 3.1418 0.0480 0.0839 7.7502 0.4420 0.2540 5.20 
050000 Aglia tau Linnaeus 3.2009 0.0690 0.0865 9.3657 0.4260 0.2790 3.40 
0000 0 Caligula аппа Moore 3.5447 0.0410 0.0721 9.2434 0.420 0.2700 53.17 
0000 0 Salassa thespis Leech 3.2970 0.0500 0.0861 9.7578 0.4640 0.2610 10.63 
00 0 Pieris rapae Linnaeus 2.9014 0.0860 0.1443 6.9228 0.5510 0.3160 7.73 
000 Colias hyald] Linnaeusi 2.5379 0.1100 0.1887 6.8861 0.5260 0.3440 1.22 
0000 Aporia crataegi dilata Verity 3.2776 0.0640 0.1090 8.2751 0.4950 0.2640 1.39 
0000 Gonepteryx mahaguru aspasia Menetries 2.4041 0.1140 0.1981 8.5203 0.5420 0.3210 1.76 
0000 Neptis themis Leech 3.3481 0.0700 0.1325 6.8177 0.3340 0.2280 43.55 
00 0 Allomyrina dichotomd] Linnaeus 3.9299 0.3140 0.3243 5.7098 1.4320 1.4930 5.35 
00000 Holotrichia titanis Reitter 1.3733 0.4200 0.4238 5.5543 1.8440 1.8750 1.63 
050000 Holotrichia oblita] Faldermanni 1.3624 0.4220 0.4210 5.5642 1.8280 1.8700 1.57 
0000000 Popillia quadriguttata Fabr. 1.3064 0.4360 0.4919 5.1625 1.5710 1.6250 6.74 
000D Anomala corpulenta Motschulsky 1.3186 0.4450 0.5138 5.3419 1.5580 1.6480 2.77 
050000 Potosia brevitarsis Lewis 1.3410 0.4530 0.5159 5.5165 1.6140 1.6530 12.04 
00000 Anoplophora пов] Ganglbauer 2.3890 0.3490 0.2220 5.0108 2.7430 2.7500 16.20 
ПОО Asemum amurense Eschscholtz 1.8593 0.3630 0.2253 4.1392 2.9910 2.8530 1.37 
0000 Chelidonium provosti] Карлпайе 2.0668 0.4090 0.2228 3.6818 3.2140 3.2650 1.00 
ПОООО Saperda viridipennis Gressitt 2.0320 0.4110 0.2490 3.9185 3.1760 3.0130 1.35 
0000 Podontia luted] Olivier 1.5490 0.3690 0.3070 4.0979 2.1200 2.1850 1.00 
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Ж2 АКИН Ж ят ЖА A Жа & ЖЖЖ 
Table 2 Тһе decision of һе classification to each insect (made) Бу Ше result from the rough set analysis with the knowledge system 
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Fig. 1 Тһе dynamic clustering chart with seven indexes іп fuzzy equivalent transitive closure matrix R1 
МП ООО Correlation coefficient  П O Clustering number. 0 20 The same for Fig. 2. 
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Fig. 2 The dynamic clustering chart with three indexes in fuzzy equivalent transitive closure matrix R2 
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